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APPENDIX  III.

COLP/RISON OF SEVERAL IETHODS. OF

"HARDENING OFF" PLANTS DERIVED FROM

CHRYSANTHEMUM MERISTEM-TIPS

15 INTRODUCTION

The treatment of chrysanthenmun plantlets derived from
neristen-tip culture, during the transition from aseptic
conditions in the culture bottles to the more "normal' growth

conditions in the glasshousc, proved to be crucial.

The "hardening off"™ or gradual cxposure of the plantlets
to normal glasshouse conditions was studied and several rethods

tested to determine the most suitable.

Thrce factors werec considercd:

2. SUPPORT MEDIUM

Various supporting nedia have been used by different workers
in the growth of chrysantherun and carnation plantlets, including
peat (59), soil (112) and a mixture of pcat/sand/soil (110).
Vermiculite has becn shown to be satisfactory for the growth

of sweet potato (Ipomoea batatus) plantlets (34).

The media tested in this study were perlite, vermiculite,

and a nixture of pcat and perlite.
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3 NUTRIENT STLTUS

Sincc the three media selected for testing contained little
or no nutrient; a nutrient solution was also required to cnsure

adequate plentlet growth.
Scveral autrient combinations were tested:

Hoagland's nutricnt solution which Elliott (34) found sotisfactory

in combination with vermiculite for the growth of swee

potato plantlcts (s;b Lppendix V).

North Carcolina nutricnt solution which is used os o general

nutricnt for plants grown in the controllcd clinmate
laboratory of the¢ Plant Physiology Division of the D.S.I.R.
(soc Appondix V).

Murashige and Skoog's mcristem—-tip culture nutricnt solution which

was used to culture the neristen~-tips up to the "hardening off"

stagc (see Appendix I).

"Chrysenthcaun" potting mix used in this study for general plant

growth (sec Appendix IV).

4 CONTAMINATION

Two approachces to this problcn were studied to determine the

nost cffective procedure in terms of plantlet growth (toble 36).

The first approach, used by Sutton and Taylor (112) in the
cultivation of carnation meristem~tips, was to transfer the
plantlets to mini-pots, hold them under mist for 18-24 hours,

then move the pots to a shaded arca in the glasshouse.

The othcr, more gradual approach, was based on the
"mini-cloche" principle used by Elliott (34) in the culture
of sweet potato plantlets. With this technique plantlcts
were transferrcd to mini-pots which had bcen autoclaved inside

pint preserving jers covered with petri-dish lids (fig. 18).

LIBRARY
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After 2-3 days the lids were rcplaccd by plastic bags and the
bags werc gradually cut open to "harden off" the plantlets.
The pots were then renoved from under the light-bank and grown

in the glasshouse.

T/BLE 36. Treatment used to "harden off" plantlcts derived

from chrysantheiun meristen-tip culture.

Support nediumn Nutrient status Pla?tlUt
environnent
Verniculite Hoaglands solution nist
Verniculite North Carolina solution 'nmini-cloche!
Verniculite North Carolina solution mist
Perlitec Hoaglands solution 'imini-cloche'
Perlite North Carolina solution "mini-cloche!
Perlite Murashige & Skoog's solution mist
¥Peat/perlite Murashige & Skoog's solution 'mini-cloche'!
Peat/perlite “Chrysonthenwa" potting nix mist
Peat/perlitc Murashigec & Skoog's solution nist

5. RESULTS AD CONCLUSIONS

Success in plantlet survival was achicved in the ¥ treatment
including the pcat/perlit¢ mediun with Murashige and Skoog's
nutrient solution wherc the plantlet was initially protected by

a 'mini-cloche!.,

This succcss nay be attributed to the gradual transition
from aseptic to normal growth conditions, combinecd with an
initial nutrient status approxinating that under which the

neristem~tips had becen grown.
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In all trcaticnts involving the use of mist, contamination
by saprophytic fungi causcd the death of the plantlets, even
when a 0.25 g/litre phenyl-mercuric-chloride drench was applied

at the onset of the fungal invasion.

The plantlets grown in perlite failed to develop, although
no saprophytic fungi could be observed. Since the perlite
particles were rother coarsc it is probable that root dessication

or root damoge during transfer was at fault.

) The lack of growth observed in thosce plantlets grown in the
North Carolina nutrient solution, in both vermiculite and perlite,
could be attributed to the relatively low soluble salt level

(in compsrison with Murashige and Skoog's nutricnt solution)

becausc in ncither case could saprophytic fungi be observed.

These results show that to obtain plants from meristen-tip
culturc the initial procedures of dissection and culturing of
the neristen-tips ~rce important but also the procedures used in

"hardening off" thc plantlets are critical.
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APPENDIX IV.

T INTRODUCTION

211 the plants grown for use as indicator hosts, cither for
indexing purposes or for host range studies, werc grown fron
sced - with the cxception of the virus-tested '"Mistletoe! and
'Good Hews' chrysanthcermunms which werc token as cuttings from
stock plants - and wcre isolated from virus infected plents to

prevent contanination.

The sceds were cither sown in secdling trays (6" x 4")
containing gradc # 2 vernmiculite, and pricked out into 4" plastic
pots, or direct sceded into the 4" pots containing a layer of

vermiculite over the potting mix.

The plants were hose-watercd up to twice a day during the

hot weathcr @and on demand during the winter.

2. POTTIIG ITIX

A1 : 1 ratio of peat/perlitc was uscd as an inert support
ncdiun throughout this study, and several fertiliscr combinations
were tested to obtain the best results in terms of soft, rapidly

growing plants.

Several of the fertiliscr combinations gave relatively
high soluble salt readings and unsatisfactory pH readings. The
fertiliser combination used for most of this study, was based on
that used in the commercial production of pot chrysanthemums in

the Manawatu,.
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TABLE 37. Fertiliser combination used in conjunction with

peat/perlite potting mix.

— —— -

Material Quontity g/bushel
Osnocote (18.5.12.) 165.0
Dolord te 82.5
Supcrphosphate Ll.2
Agricultural limo £1.2
Dricd blood 2 0
Sulphatc of potash 103
Urca 6.4
Iron checlates 0.45
Borax 0.45
Bl TEMPERATURE

Initial problens were encountered with the cooling systern
in the glasshousc, and during the sumacr, teaperaturcs of up to
36 C wcre recorded. Thesc high tenperatures, combinced with
unsuitable fertiliscrs, resulted in the production of "hard"
growth in many plants, particularly P.hybrida seedlings and

' stletoc! cuttings.

4a PEST AD DISEASE CONTROL

Inscct control was achicved by the application of Lemnate L.*
(1.1 g/500 r11) sprays when required, to kill aphids, and
Kelthene** (1.1 g/500 ml) for mite control.

* Trade nane for methouyl.

**  Trade name for dicopol.
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NUTRIEUT

LPPENDIX V.

SOLUTIOMS

HOLGLAIDS NUTRIENT SOLUTION (34)

Ca(N03)2

X0,
e,

XH PO,
< 7

H_BC
He )5

l»InSU/r o411 20
Felin EDTA
ZnSOL,r o (8 2O
KT,
11321-107024 s
CuSOﬂr . 51“1’20

CoCl2

41,0

(g/1itre)
4,10 = 10

2:52 x 10

—
.
w
(o)
™
-—
(@]

8.60 x 1072
8.30 x 10

2.50 x 10

i
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2, TORTH CAROLINA NUTRIENT SOLUTION (pers. comm.)
(g/ll.tr\:)

T AT —1
CQ(HOB)Q.-;AEO 3,18 x 10
Wi HO., 1.50 x 107

e

l
K0 1,2 10

3 T X
Na SO, 7,10 % 10™°

2 i
1gS0, . TH,0 6.16 x 107%

& z
HoFe  chelate¥® 5,96 x 10"2
%P0, 5,50 % 167°
‘ -2
K,P0, 1.10 x 10
1.BO. .00 x 10™4
D 7
MnC1,, 5.20 x 107
2SO, . TH,0 5.00 x 1077
L .
CusS0, . 511,0 2.00 x 10
(plI = 6.5)
_X<

Geigy %30 Fe chelates
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FIG. 2. Flower distortion symptoms on TAV-infected
'Madame E. Rogers'. Top. Non-infected flower;
Lower. Obverse and reverse aspects of distorted

flowers. Note smaller size.
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FIG. 3. Leaf distortion and 'bootlace' symptoms on

TAV-infected Nicotiana glutinosa, 4 months

after inoculation.
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FIG. 4. Enations on the undersurface of TAV-infected

Nicotiana glutinosa (see Fig. 3).

FIG. 5. Leaf mottle and distortion in TAV-infected

Petunia hybrida 'Rose of Heaven' 2 months

after inoculation.
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FIG. 6. Leaf mottle symptoms on TAV-infected Nicotiana

tabacum 'Samsun'. Left. Healthy control plant.

FIG. 7. Chlorotic local lesions on TAV-infected Chenopodium

amaranticolor. L. to R. Water and NazHPO4 (pH 7.3)

controls; infected chrysanthemum sap diluted with

phosphate buffer to 1 : 1 and 1 : 100.
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8.

Top. Flower from chrysanthemum stunt-infected

'Shantung', note small size. Lower., Flower

from healthy control plant free of stunt symptoms.



FIG.

9.

Indexing for chrysanthemum stunt - 'Mistletoe!

scion grafted to 'Madame E. Rogers'.

1
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FIG.

Leaf fleck symptoms of chrysanthemum stunt on
'Mistletoe' scion leaves. Top. Healthy

control leaves.,

112
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FIG. 11. Symptoms of leaf mottle virus infection.
L. to R. Control, 'Rivalry', 'Waltz Time',

and 'Good News' scion on 'Rivalry!'.



FIG.

12.

Chlorotic leaf mottling on 'Rivalry' leaf

infected with virus of the leaf mottle group.

114
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FIG. 13. Electron micrograph of rod-shaped particles

of the leaf mottle group from 'Shantung'.
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FIG. Meristem=-tip culture cabinet.

.

FIG. 15. Dissection equipment for meristem-tip culture.

L. to R. Dissecting knives, dissecting pad,

drawing pens used for leaf removal.



FIG. 16. Chrysanthemum shoot tip (15x) and meristem-tip (20x).

FIG. 17. Chrysanthemum meristem-tip after 6 and 12

weeks growth in culture bottle (5x).
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FIG. 18, Chrysanthemum plantlet after transfer from

culture bottle, prior to 'hardening off'.
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